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NOTE ON A SUGGESTED N E W  SOURCE O F  
ALUMINIUM. 
BY BUENA POOL, BSc. 
( A  Pci$ei. rcad before the Faivdoy Society o n  Tilestlay, October 23,  194 ,  Dr. F. 
MOLLWO PERKIN in tlzc Chair.) 
In  bringing the following results before British electrochemists, I should 
like at once to point out that they are to be found in full detail in the 
Geological Magnzirze for 1903, in the work of Mr. Holland and Messrs. Warth. 
The suggestion particularly to be brought out by this paper is the practical 
utilisation of the results. 
As is well known, practically all the aluminium produced at the present 
day is made from bauxite, of which the British Isles possess but scanty 
deposits. It appears, however, that in India we possess a vast treasure-house 
and store of aluminium in a formation which is spread over the surface of 
thousands of square miles of country waiting for the spade of the prospector. 
The laterite deposits of India have long been a puzzle to geologists. They 
occur spread over vast areas as a purely superficial deposit of depths varying 
from a few feet to a few hundreds of feet, chiefly over the Deccan trap area 
of Central India. Until recently laterite, in consequence of its appearance 
and consistency, was loosely classed as a clay ; recent careful investigations 
and analyses seem to show, however, that it is much more closely analogous 
to bauxite, the aluminium being present in the hydrated form, and not as  
silicate. 
Laterites vary pretty considerably in composition ; they fall naturally into 
two groups-the ‘‘ high-level ” and the “ low-level ” laterites. High-level 
laterites, as the name indicates, are found at higher elevations on the Deccan 
traps of Central India; the low-level laterites, on the other hand, are found 
along the coasts. The western coast-line of India, from Ratnigiri southwards, 
consists of a laterite formation up to the thickness of zoo feet ; and on the 
eastern coast-line laterite occurs everywhere. But this is a much less massive 
formation than the rock of the western coast, being at most only about 20 feet 
thick. 
Low-level laterites differ from the high-level laterites of the interior in 
structure and composition ; they are less hydrous and more concretionary ; 
they contain more silica in rounded grains and less alumina. They are 
apparently detrital in origin, being formed by water action from the high-level 
laterites. 
Drs. H. and F. J. Warth + have made a series of analyses of Indian laterites. 
They find that in chemical composition these fall into four distinct classes :- 
I.-The deposit found at Kodiltanal, which stands alone. It is a pure 
gibbsite (A1,0, + 3H,O) ; after ignition it contains nearly 95 per cent. of 
aluminium oxide. It fornis a deposit of a foot in thickness, consisting of 
loose crusts and plates, over an area of at least several acres, lying between 
the surface soil and the charnockite rocks. 
Kodikanal is a small summer resort on the Palni Hills in the Madura 
district of the Madras Presidency (lat. 10” 13’ 21’’ ; long. 77” 31’ 38’’ E.). 
11,-Laterites (from districts which are not specified) with pisolitic 
structure ; they are bauxites, very rich in alumina, and with very little iron, 
closely resembling wocheinite. 
* Geofogictrl i l lo~azinc,  vol. x., 1903, p. 151, c’ Composition of Indian Laterites.” 
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Analyses of four specimens are given below :- 
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H .O . . . . . .  
SiO, . . . . . .  
TiO, . . . . . .  
CaO . . . . . .  
MgO . . . . . .  
ALO, . . . . . .  
Fe,O, . . . . . .  
Rh 
100'77 
24-00 
1-79 
3'30 
'04 
6 2  I
' 0 2  
64'64 
28.10 
2'01 
649 
'43 
100.08 
Molecrrles of Wufer  fop one AIoleciilc of' Aliiiizir~a. I 2'23 I 2'11 1 2-75 I 2'67 
They contain little iron, very little silica, and a rather large amount of titanium 
dioxide, probably as ilmenite. 
IIL-The third group includes specimens such as have usually been called 
high-level laterites. These are practically bauxites which have been formed 
from highly ferruginous igneous rocks ; they belong mostly to the area of the 
Deccan traps. It is found that the amount of iron in the laterite bears a close 
relationship to the amount in the underlying rock. This bears out the theory 
that they are derived from them. 
Analyses of six such specimens follow; with the exccption of two 
specimens with admixed quartz sand, they show very little silica. 
H,O . . . . . .  
Quartz, S O I  ... 
S O ,  . . . . . . . . .  
TiOZ . . . . . .  
CaO . . . . . .  
MgO . . . . . .  
Fe20j . . . . . .  
Also, . . . . . .  
hlakab. 
100'00 1 10000 
Sartara. 
100'00 
Xilgii-is. liarad. 
I 1.82 
"77 
4'23 
. j 2  
trace. 
51'2 j 
30.86 
' 1 0  
Sat;lla. 
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- 
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1'39 
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j6OI 
' 2 0  
26.27 
100'00 I 100'00 I 100'00 
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The resemblance of these analyses to  those of ordinary bauxite is obvious and 
striking. 
A general property of these high-level laterites is their infusibility before 
the blow-pipe. This serves to distinguish them from the low-level or detrital 
laterites forming the next group. 
IV. Low-level laterites. Free silica, and probably an  even larger amount 
of clay, is present in all cases. Analyses of eight specimens from different 
localities are given in the table on the next page. 
These analyses show that the amount of alumina in low-level laterites may 
vary from about 30 per cent. down to zero. The amount of free quartz also 
varies irregularly from about 40 per cent. to 4 or 5 per cent., depending on 
the locality, and clay (as kaolin) from 17-16 to  50.26 per cent. These laterites, 
as a rule, contain more iron than the high-level deposits ; in places the iron 
content is so great that the laterite has been used by the natives as a source 
of iron. This effect is probably due to the sorting action of running water, 
which has floated away the lighter scales of gibbsite from the original high- 
level laterite, and so caused a relative increase of the heavier iron ore. 
Mr. T. H. Holland," director of the Geological Survey of India, has pointed 
out that this deposit only occurs in countries with tropical climate and an 
abundance of running water. (The latter suggests the possibility of water 
power for the generation of the electricity necessary to  work the ore.) Where 
precipitation is low, although the climate may be moist, a material known as 
'' kunkar " is found, which, though otherwise similar to  laterite, contains a 
great deal of lime. Laterite is apparently " kunkar " out of which the lime 
has been abstracted by the solvent action of running water. 
The colour of laterite varies according to  the particular iron hydrate 
present; its consistency in situ is like putty. On exposure to the air, 
however, it hardens, owing to spontaneous dehydration, and becomes darker 
in colour as the ferric hydrate loses water. I t  is a very porous rock, being 
frequently traversed by cracks and small irregular, tortuous tubes ; in conse- 
quence of this it makes very poor and barren soil. Low-level laterites show 
no structure, but the high-level ones have a marked tendency towards a 
concretionary structure, while higher still the soft material often retains a 
perfect cast of the igneous rock from which it was formed. The junction of 
the laterite with the unchanged rock is sharp, sudden, and complete. Arguing 
from this and from its distribution and other characteristics, Mr. Holland 
suggests that laterite may owe its origin to some bacterial agency, which 
forms it in sitzi by attacking the silicates in igneous rocks. I t  would thus, 
by absorbing the silica and rendering it soluble, leave the iron and aluminium, 
which would become hydrated and left as the bauxite-like deposit which we 
find. This bauxite has all the characteristics to render it commercially 
valuable ; its pureness, ready accessibility, widespread occurrence at all 
elevations, and association with flowing water, point it out as an almost 
perfect source of aluminium. 
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